unpredictable work days, difficulty in adequately reconciling work and personal life, demands from patients, and the technical challenges related to surgeries. 2, 5, 12, 14 Additionally, residents in plastic surgery may be predisposed to the development of burnout, as they need to associate learning and clinical productivity with academic and scientific development, have difficulty obtaining financing for research, have a considerable number of patients to be treated with frequently reduced resources, and need to reconcile personal and professional life with student expenses and demands. 15, 16 However, even if the consequences of medical involvement by burnout can be significantly deleterious to the quality of one's work, 5, 10, 12, 13 few studies have demonstrated the prevalence of burnout in the specialty of plastic surgery. Therefore, the objective of this study was to perform a systematic literature review and meta-analysis of the prevalence of burnout among plastic surgeons and residents in plastic surgery.
MATERIALS AND METHODS
To comply with the proposed objective, a methodology based on the PRISMA statement 17 for systematic reviews was followed. We included the most relevant studies published originally in any language until January 2018 that were indexed in the following databases: US National Library of Medicine (PubMed), Cochrane Central Register of Controlled Trials, Web of Science, and Scientific Electronic Library Online. To select studies of scientific quality, we searched for publications referring to metaanalyses and randomized and controlled clinical studies in humans, without restriction regarding the publication year. The following keywords in different combinations were used: "burnout," "plastic surgery," "plastic surgeon," "resident," and "surgeons." To identify the designs of the studies, the filters "randomized controlled trial," "humans," and/or "meta-analysis" were used in the searches. The inclusion and exclusion criteria applied are shown in Table 1 .
The selection of publications was initially performed through the analysis of titles and abstracts of the studies obtained in the searches (step 1), according to the elimination of duplicate results obtained in different researched databases (step 2). Subsequently, the full version of the publications was read, with the application of the inclusion and exclusion criteria (step 3), to establish the final selection of publications to be included in the study sample. Three researchers conducted the searches and the selection of the sample individually. A consensus was reached at the end of the individual selections to obtain a final sample. It should be emphasized that all searches that enabled the identification of data concerning the prevalence of burnout specifically associated with surgeons or residents of plastic surgery were included in this study sample, excluding studies 4, 5, 12 that included plastic surgeons in their samples but made it impossible to collect these data because they presented the data/results together with other specialties.
Data regarding the number, age, and sex of the plastic surgeons or residents in plastic surgery in the publications were collected, in addition to the prevalence of burnout among them and the incidence of emotional exhaustion, depersonalization, and personal accomplishment. These data were subjected to a meta-analysis for the formulation of the results of this study.
RESULTS
The searches in different databases resulted in 326 publications, which were reduced to 87 after the first stage of analysis (title and abstract), 23 after the second stage (removal of duplicates), and finally, 6 publications (Table 2) , which fulfilled the inclusion and exclusion criteria established, after the third step (analysis of the full content of articles).
Of the 6 studies included in this meta-analysis sample, 2 were related to the prevalence of burnout in residents in plastic surgery, 15, 16 and 4 were related to the prevalence of burnout in plastic surgeons. 10, 11, 18, 19 It should be pointed out that among these last 4 studies, 2 studies 11, 19 were performed specifically on plastic surgeons, whereas the other 2 studies 10, 18 included plastic surgeons in their samples but analyzed the prevalence of burnout in other specialties as well.
As shown in Tables 3 and 4 , 2,670 plastic surgeons and 90 plastic surgery residents were evaluated; there was a prevalence of male subjects with mean ages of 47.2 years for plastic surgeons and 28.4 years for residents.
The prevalence rates of burnout were 32.32% among plastic surgeons and 36.66% among residents in plastic surgery, as shown in Tables 5 and 6 ; the percentages of high emotional exhaustion, high depersonalization, and low personal accomplishment were considerably higher among residents in plastic surgery (37.78%, 35.56%, and 42.22%, respectively) than among plastic surgeons (25.84%, 19.15%, and 7.50%, respectively).
DISCUSSION
Given the relevance of burnout studies in the medical sciences, the analysis of its prevalence among students, physicians, and surgeons has received greater attention in academia, 5, [10] [11] [12] [13] 15, 16, 19 which justified the current study. Although several studies have used nonvalidated instruments for the analysis of the prevalence of burnout in the medical area, the majority of them used the MBI; all studies included in the present study sample 10, 11, 15, 16, 18, 19 used this instrument and cited it as the most appropriate instrument for the study of burnout among plastic surgery professionals. The MBI consists of 22 Likert-type questions with 7 points that include 9 items related to emotional exhaustion, 5 items related to depersonalization, and 8 items relating to personal accomplishment. Individuals who attain a high score in emotional exhaustion and depersonalization or a low score in personal achievement are considered as having the symptom of burnout. 9 However, because the scores for personal accomplishment are considered less important for determining whether the surgeons or residents exhibit burnout, 2, 9, 12, 16 all the studies included in the current study characterized burnout in their samples with high scores in emotional exhaustion and depersonalization. 10, 11, 15, 16, 18, 19 As this was a meta-analysis, which depends on the data available in the literature, it became impossible to determine some factors associated with plastic surgeons or residents in plastic surgery who presented with burnout in publications included in the sample, such as age, sex, marital status, medical experience, workload, and work characteristics. Some studies did not specify these data in their findings, particularly those that analyzed other medical specialties 10, 18 and one that examined residents only in plastic surgery. 15 However, it can be inferred that there are specific characteristics that may predispose plastic surgery professionals to burnout, as some studies 11, 16, 19 demonstrated some correlations. In general, personal characteristics do not seem to have much influence on burnout as the characteristics of employment, both in plastic surgeons 11, 19 and residents in plastic surgery. 16 Streu et al. 19 did not find significant correlations between the occurrence of burnout in plastic surgeons with sex, marital status, number of children, involvement in education for residents, or holidays; this corroborates, in part, with the research findings of Qureshi et al., 11 as it was demonstrated that surgeons who have children seem to have less burnout. Still, regarding personal characteristics, Streu et al. 19 verified that the good general health status of plastic surgeons positively impacts the development of burnout. In contrast, it has been demonstrated that the plastic surgeons' work characteristics correlate with the development of burnout, especially the type of practice (academic or private, working alone or in groups, and association between reconstructive and cosmetic cases), provision of emergency services, and weekly workload. 19 In addition, a correlation was found between the development of burnout with a workload of more than 70 hours per week, staying on night shifts more than 2 nights a week, and dissatisfaction with financial income.
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In the case of plastic surgery residents, the personal characteristics, including age, marital status, and the involvement in sports activities or leisure, showed less influence on the development of burnout. The factors with the highest positive correlation were also professional and included being in the first years of training, feeling dissatisfied with career plans, and working in units not visited weekly by senior surgeons or where staff meetings do not occur. 16 It is important to emphasize that the findings of this study related to residents in plastic surgery are still incipient since only 2 studies were found with this population target; we obtained a considerably smaller sample of residents in plastic surgery (n = 90) than plastic surgeons (n = 2,670).
In general, a high prevalence of burnout was found in both residents in plastic surgery (36.66%) and plastic surgeons (32.32%), especially considering that this latter value is considerably higher than the number revealed by the Medscape National Physician Burnout & Depression Report 2018, 3 which reported a burnout prevalence of 23% in plastic surgeons. Regardless, given that burnout correlates with high probabilities of self-reported medical errors, an increased risk of conflicts between work and home, and greater predisposition to depression, 11 it is emphasized that an early and regular assessment of burnout among residents and surgeons in plastic surgery is essential, mainly because this is a reversible phenomenon. 4 Moreover, it is suggested that preventive actions can be adopted to reduce the occurrence of burnout among plastic surgeons and residents in plastic surgery. In general, the studies included in this review showed that unstable routine work, high hourly workloads, and reduced time for family and leisure, in addition to the great difficulty to seek professional help, are the most important factors that predispose respondents to burnout. 10, 11, 15, 16, 18, 19 Thus, changes of habits among plastic surgeons, residents, and medical institutions are required so that a standardization of hourly workloads may be set, as this seems to be a more effective protective factor against burnout. 6, 10, 15 Creating support groups is important, where professionals and students can exchange experiences, receive information that will help them recognize the signs and symptoms of burnout, besides strategies that help deal with severe burnout. 10, 15 Furthermore, the implementation of frequent interviews and psychological assessments can also be used as a good tool for screening and prevention of burnout among plastic surgeons and residents in plastic surgery.
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CONCLUSIONS
Burnout syndrome had prevalence rates of 32.32% among plastic surgeons and 36.66% among residents in plastic surgery. There was a greater incidence of scores of high emotional exhaustion, high depersonalization, and low personal accomplishment among residents in plastic surgery.
Given the high prevalence and fact that burnout correlates with the impairment of the professional and personal life of surgeons and residents in plastic surgery, in addition to reducing the quality of patient care, it is essential to perform an early and regular assessment, with an aim of preventing, identifying, diagnosing, and providing appropriate treatment. 
